Kinetic effects of a single-amino acid mutation in a highly variable loop (residues 114-120) of class IV ADH.
Class IV alcohol dehydrogenase shows a deletion at position 117 with respect to class I enzymes, which typically have a Gly residue. In class I structures, Gly117 is part of a loop (residues 114-120) that is highly variable within the alcohol dehydrogenase family. A mutant human class IV enzyme was engineered in which a Gly residue was inserted at position 117 (G117ins). Its kinetic properties, regarding ethanol and primary aliphatic alcohols, secondary alcohols and pH profiles, were determined and compared with the results obtained in previous studies in which the size of the 114-120 loop was modified. For the enzymes considered, a smaller loop was associated with a lower catalytic efficiency towards short-chain alcohols (ethanol and propanol) and secondary alcohols, as well as with a higher K(m) for ethanol at pH 7.5 than at pH 10.0. The effect can be rationalized in terms of a more open, solvent-accessible active site in class IV alcohol dehydrogenase, which disfavors productive binding of ethanol and short-chain alcohols, specially at physiological pH.